The electrochemical method was used successfully to detect Escherichia coli cells retained on membrane filters. Preliminary results suggest that the combined technique could be used to predict the microbial loading of water samples.
In the electrochemical detection method, the time between challenge and the initial increase in voltage is a function of the number of cells in the inoculum (1). For Escherichia coli, the detection times for 105 and 101 cells per ml were 4 and 8 h, respectively. This lag time is dictated by the requirement for a cell population of 106 to 107 cells per ml at the time of response. In practice, when organisms are present in very low numbers, especially in large volumes, in addition to extended lag times there is an increased probability of missing cells when employing samples of 1, 10, or even 50 ml. To circumvent these problems, this paper describes a technique that combines the attractive features of cell concentration by membrane filtration with the simple and easy to use platinum electrode detection method (1).
The experimental setup for the combined techniques is shown in Fig. 1 . It consisted of a petri dish (60 by 15 mm; Falcon Plastics), two absorbent pads (47-mm diameter; Millipore Corp.), a standard membrane filter (0.45-[tm pore size; GN-6, Gelman Instrument Co.), and two platinum wire electrodes in a length ratio of 2:1. In practice, cells were collected on a filter which was placed on an absorbent pad moistened with 2.0 ml of Trypticase soy broth (BBL Microbiology Systems); the platinum electrodes were positioned on the surface of the filter and a second Trypticase soy broth-moistened pad was placed on top of the electrodes and filter. A retainer ring was positioned at right angles to the electrodes to maintain constant pressure and close contact between the pads, filter, and electrodes. Each dish was sealed with parafilm to reduce moisture loss. Ten-milliliter volumes from a 10-fold series were filtered in the E. coli and Staphylococcus aureus dose-response studies. Bacteria from 100 ml of undiluted and 10-1 and 102 dilutions of estuarine or fresh water samples were collected on membrane filters. Viable counts for both the dose-response studies and the water samples were made by spreading appropriate dilutions from a 10-fold series on Trypticase soy agar (BBL) and counting colonies after 24 h of incubation at 35°C. The procedures used to determine detection time endpoints with the electrochemical method were performed as previously described (1).
The dose-response curve for E. coli is shown in Fig. 2 Fig. 3 . Thẽ & \dose-response relationships were quite similar \ \\ for the estuarine and freshwater sites, although°' \ slight differences were noted in the slopes, viz., -\ \\ 0.0101 and 0.0092 for estuarine and fresh water \ \ GE samples, respectively. In monitoring water qual-\ \ ity by relating detection time endpoints for 100-\ \ ml samples to the curves in Fig. 3 , these preliminary results suggest that the combined tech-1 2 3 4 5 6 7 8 9 10 11 nique could be an effective and rapid method for DETECTION TIME (Hours) estimating the microbial loading of water samples.
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